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(54) ION ELUTING UNIT AND DEVICE PROVIDED WITH SAME 



(57) A laundry machine (1) in which metal ions pro- 
duced by an ion eluting unit (1 00) can be input into water 
at the last rinsing step. The time for the last rinsing step 
at which metal ions are input is longer than that for the 
step at which no metal ions are input. When metal ions 
are input, in the rinsing step, a strong flow time and a 



weak flow time are provided, or a strong flow time and 
a rest time are provided. If any imbalance during drying 
rotation of the washing tub (30) after metal ion input is 
detected, a processing different from that carried out if 
an imbalance is detected when no metal ions are input 
is carried out. 
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Description 
Technical field 

[0001] The present invention relates to a washer that 
is capable of sterilizing laundry and each portion of a 
washer such as a washing tub and the like by using met- 
al ions exerting a sterilizing effect. Especially, it relates 
to a washer furnished with an ion eluting unit that pro- 
duces metal ions by applying a voltage between elec- 
trodes. 

Background art 

[0002] When laundry is washed in a washer, it is com- 
mon to add atreatment substance to water, in particular, 
to rinsing water. Typical examples of such treatment 
substances include softening and starching agents. In 
addition to these, in recent years, the demand has been 
increasing for treatment whereby laundry is subjected 
to antimicrobial treatment. 

[0003] From the hygienic point of view, it is desirable 
to hang laundry in the sun to dry. However, in recent 
years, with the increase in the number of women who 
go to work, and with the increase in the number of nu- 
clear families, there have been an increasing number of 
households where no one is at home in the daytime. In 
these households, there is no choice butto hang laundry 
indoors to dry. Even in households where someone is 
at home in the daytime, in a rainy weather, there is no 
choice but to hang laundry indoors to dry. 
[0004] As compared with hanging laundry in the sun 
to dry, hanging it indoors tends to promote growth of 
bacteria and mold in laundry. This tendency is marked 
particularly when it takes time to dry laundry, as when 
humidity is high, such as in a rainy season, or when tem- 
perature is low. As the amount of bacteria and mold in- 
creases, laundry may become smelly. For this reason, 
in households where there is usually no choice but to 
hang laundry indoors to dry, there is a high demand for 
antimicrobial treatment of textile articles for the purpose 
of suppressing growth of bacteria and mold. 
[0005] Nowadays, many clothes are available that 
have previously been treated with antimicrobial/deodor- 
izing or antifungal treatment. However, it is difficult to 
replace all the textile articles in a household with those 
previously treated with antimicrobial/deodorizing treat- 
ment. Moreover, even with such textile articles, as they 
are washed repeatedly, the efficacy of antimicrobial/de- 
odorizing treatment wears off. 
[0006] Conceived underthese circumstances was the 
idea of treating laundry with antimicrobial treatment eve- 
ry time it is washed. For example, Japanese Utility Mod- 
el Laid-Open No. H5-74487 discloses an electric wash- 
er furnished with an ion generator that generates metal 
ions, such as silver ions or copper ions that exert a ster- 
ilizing effect. Japanese Patent Application Laid-Open 
No. 2000-93691 discloses a washer that generates an 



electric field with which to sterilize cleaning fluid. Japa- 
nese Patent Application Laid-Open No. 2001-276484 
discloses a washerfurnished with a silver ion adding unit 
that adds silver ions to cleaning water. 

5 

Disclosure of the invention 

[0007] An object of the present invention is to provide 
a washer that is capable of adding antimicrobial metal 

10 ions into water in a predetermined process in a laundry 
washing session, and is capable of letting the metal ions 
fully exert their antimicrobial effect. It is also an object 
of the present invention to provide a washer that is ca- 
pable of correcting uneven spreading of laundry taking 

'5 an existence of added metal ions into consideration, in 
case uneven spreading of laundry is detected during ro- 
tation of a washing tub for squeezing after metal ions 
are added. 

[0008] In orderto achieve the above object, according 
20 tothepresent invention, awasher, wherein antimicrobial 
metal ions can be added into water in a predetermined 
process in a laundry washing session, is so configured 
that a time of the predetermined process is longer when 
metal ions are added than when no metal ions are add- 
25 ed. It requires certain amount of time for the metal ions 
to fully attach to laundry. With this configuration, when 
the metal ions are added, the processing time is extend- 
ed compared with the case where no metal ions are add- 
ed, leading to satisfactory attachment of metal ions to 
30 laundry and exertion of their expected antimicrobial ef- 
fect. 

[0009] According to the present invention, a washer, 
wherein antimicrobial metal ions can be added into wa- 
ter in apredetermined process in a laundry washing ses- 

35 sion, is so configured that the predetermined process 
includes a powerful swirl period and a mild swirl period 
or a powerful swirl period and a still period. It is not al- 
ways necessary to agitate water strongly in order to 
make the metal ions attached to laundry. With this con- 

40 figuration, aside from the powerful swirl period, the pur- 
pose of which is to make metal ions be dispersed uni- 
formly into water and spread to every corner of laundry, 
there is a mild swirl period or a still period, the purpose 
of which is to quietly wait for attachment of metal ions 

45 to laundry, it is possible to avoid damages to the laundry 
cloth or increase in electricity consumption. Additionally, 
generation of a mild swirl, rather than a still state, makes 
users notice that thewasher is in operation, not malfunc- 
tion. 

so [0010] According to the present invention, in the 
washer configured as described above, a ratio of pow- 
erful swirl period and mild swirl period or a ratio of pow- 
erful swirl period and still period is constant, regardless 
of a volume of water in a washing tub and/or an amount 

55 of laundry. With this configuration, programming of con- 
trol program is easy. 

[0011] According to the present invention, in the 
washer configured as described above, a ratio of pow- 
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erful swirl period and mild swirl period or a ratio of pow- 
erful swirl period and still period varies in accordance 
with a volume of water in a washing tub and/or an 
amount of laundry. With this configuration, it is possible 
to set the ratio of powerful swirl period and mild swirl 
period orthe ratio of powerful swirl period and still period 
appropriately in accordance will the volume of water of 
the amount of laundry, thereby damage to laundry cloth 
is alleviated and unnecessary electricity consumption is 
avoided. 

[0012] According to the present invention, a washer, 
wherein "rinsing with pouring water" is possible, is so 
configured that antimicrobial metal ions can be added 
into water being fed during "rinsing with pouring water." 
With this configuration, during the "rinsing with pouring 
water," a concentration of the metal ions in water does 
not decrease, and necessary amount of the metal ions 
is attached to laundry. 

[0013] According to the present invention, a washer, 
wherein antimicrobial metal ions can be added into wa- 
ter in a predetermined process in a laundry washing ses- 
sion, is so configured that when uneven spreading of 
laundry is detected during squeezing rotation of a wash- 
ing tub after addition of metal ions, a countermeasure 
to be adapted is different from that when such uneven 
spreading of laundry is detected while no metal ions are 
added. With this configuration, when uneven spreading 
of laundry is detected while rotating for squeezing after 
the metal ions are added, it is possible to correct uneven 
spreading of laundry, taking the antimicrobial effect of 
the metal ions into consideration. 
[0014] According to the present invention, in the 
washer configured as described above, the different 
countermeasure is rinsingforcorrecting uneven spread- 
ing of laundry by agitating it in water containing metal 
ions. With this configuration, in case where the rinsing 
for correcting the uneven spreading of laundry is exe- 
cuted with fresh water being replenished, antimicrobial 
effect on laundry does not fade away because the re- 
plenished water also contains metal ions. 
[0015] According to the present invention, in the 
washer configured as described above, when the rins- 
ing for correcting uneven spreading of laundry is exe- 
cuted with fresh water containing metal ions being re- 
plenished, an amount of metal ions to be added is less 
than that added in previous processes, With this config- 
uration, once laundry is treated with metal ions, unnec- 
essarily large amount of metal ions are not fed to the 
laundry, thereby consumption of metal ions is re- 
strained. 

[0016] According to the present invention, in the 
washer configured as described above, the different 
countermeasure is rinsing forcorrecting uneven spread- 
ing of laundry by agitating it in watercontaining no metal 
ions with indication and/or notification that water being 
fed contains no metal ions. If water used in the process 
for correcting uneven spreading of laundry contains 
metal ions, metal is consumed faster than its designed 



service life, thereby the time when metal ions are not 
available comes earlier. With this configuration, when 
rinsing forcorrecting uneven spreading of laundry is car- 
ried out with water containing no metal ions in order to 

5 restrain the consumption of the metal ions, the fact is 
indicated and/or notified to users and they can know that 
the expected antimicrobial effect may not be achieved. 
[0017] According to the present invention, in the 
washer configured as described above, the different 

10 countermeasure is termination of squeezing rotation to- 
gether with indication and/or notification that uneven 
spreading of laundry is detected. With this configuration, 
by not performing rinsing for correcting uneven spread- 
ing of laundry and by notifying users that unbalance has 

15 occurred in laundry, it can be expected that users man- 
ually correct the unbalance. This leads to restraint on 
metal ion consumption while achieving the expected an- 
timicrobial effect. 

[0018] According to the present invention, in the 

20 washer configured as described above, when detection 
of unbalance in laundry is not a single occasion, different 
countermeasures are adapted for each occasion. If un- 
balance is corrected with watercontaining metal ions at 
every occasion, metal, from which metal ions are pro- 

25 duced, is consumed up quickly. With this configuration, 
by adaptation of correction of the unbalancing without 
using water containing metal ions as one of counter- 
measures, depletion of the metal can be restrained. 
[0019] According to the present invention, in the 

30 washer configured as described above, a plurality of 
kinds of countermeasures for unbalance are provided, 
and the kinds and/or order of countermeasures to be 
adapted are selectable. With this configuration, it is pos- 
sible for users to take countermeasures of their choice, 

35 for example, giving priority to keeping antimicrobial ef- 
fect high by using abundant metal ions, or priority to sav- 
ing metal ions. 

[0020] According to the present invention, in the 
washer configured as described above, metal ions are 

40 generated by using an ion eluting unit that elutes metal 
ions by applying a voltage between electrodes. With this 
configuration, concentration of metal ions in water is 
easily adjusted by controlling voltage, electric current, 
or time for application of voltage, and laundry obtain ex- 

« pected antimicrobial effect. 

Brief description of drawings 
[0021] 

50 

Fig. 1 is a vertical sectional view of a washer em- 
bodying the present invention. 
Fig. 2 Is a schematic vertical sectional view of a wa- 
ter feed mouth. 
55 Fig. 3 is a partial top view of an interior of the wash- 
er. 

Fig. 4 is a top view of an ion eluting unit. 

Fig. 5 is a vertical sectional view taken along line 
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A-A shown in Fig. 4. 

Fig. 6 is a vertical sectional view taken along line 
B-B shown in Fig. 4. 

Fig. 7 is a horizontal sectional view of the ion eluting 
unit. 

Fig. 8 is a perspective view of an electrode. 

Fig. 9 is a circuit diagram of a drive circuit of the ion 

eluting unit. 

Fig. 1 0 is a flow chart of an entire session of laundry 
washing. 

Fig. 11 is a flow chart of a washing process. 
Fig. 12 is a flow chart of a rinsing process. 
Fig. 13 is a flow chart of a squeezing process. 
Fig. 14 is a flow chart of a final rinsing process. 
Fig. 1 5 is a sequence chart of af inal rinsing process. 
Fig. 1 6 is a sequence chart of a rinsingforcorrecting 
uneven spreading of laundry. 

Best mode for carrying out the invention 

[0022] An embodiment of the present invention will be 
described with reference to Figures. 
[0023] Fig. 1 is a vertical sectional view showing the 
overall construction of a washer 1 . The washer 1 is of 
an automatic type, and has a cabinet 10. The box- 
shaped cabinet 1 0 is formed of metal or synthetic resin, 
and has openings at its top and bottom. The top opening 
of the cabinet 1 0 is covered with a top plate 1 1 , which 
is formed of synthetic resin and is fixed to the cabinet 
1 0 with screws. In Fig. 1 , front and rear of the washer 1 
point leftward and rightward, respectively. A rear portion 
of a top surface of the top plate 1 1 is covered with a back 
panel 12, which is formed of synthetic resin and is fixed 
to the cabinet 10 or the top plate 11 with screws. The 
bottom opening of the cabinet 10 is covered with abase 
13, which is formed of synthetic resin and is fixed to the 
cabinet 1 0 with screws. None of the screws mentioned 
thus far are shown in the figure. 
[0024] Feet 1 4a and 1 4b for supporting the cabinet 1 0 
on a floor are disposed at the four corners of the base 
13. The rearfeet 1 4b are fixed feet integrally formed with 
the base 13. The front feet 14a are height-adjustable 
screw feet, and turning them levels the washer 1 . 
[0025] Thetop plate 11 has a laundry inlet opening 15 
through which laundry is put in a washing tub described 
later. The laundry inlet opening 15 is covered with a lid 
1 6 from above. The lid 1 6 is coupled to the top plate 1 1 
with a hinge 17 so as to be pivotable in a vertical plane. 
[0026] A water tub 20 and a washing tub 30 that 
serves also as a squeezing tub are disposed inside the 
cabinet 1 0. Both the water tub 20 and the washing tub 
30 are shaped in a cylindrical cup open at its top, and 
the two tubs are arranged concentrically with their axes 
vertical and with the washing tub 30 placed inside the 
water tub 20. The water tub 20 is suspended from the 
cabinet 10 with suspension members 21 . The suspen- 
sion members 21 connect a lower outer surface of the 
water tub 20 to four inner corners of the cabinet 1 0, and 



support the water tub 20 in such a way that it can swing 
in a horizontal plane. 

[0027] The washing tub 30 has a circumferential wall 
that widens upward with a gentle taper. This circumfer- 

5 ential wall has a plurality of drain holes 31 formed in a 
ring-shaped arrangement around its topmost portion, 
and has, other than these drain holes, no opening that 
permits passage of liquid. The washing tub 30 is of so- 
called "holeless" type. A ring-shaped balancer 32 is at- 

10 tached to a rim of the top opening of the washing tub 30 
to suppress vibration produced by the washing tub 30 
when it rotates at high speed for squeezing of laundry. 
Inside the washing tub 30, on its bottom surface, a pul- 
sator 33 is disposed to produce a current of washing or 

is rinsing water inside the tub 30. 

[0028] The water tub 20 has a drive unit 40 fitted to 
its bottom surface from below. The drive unit 40 includes 
a motor 41 , a clutch mechanism 42, and a brake mech- 
anism 43, and has a squeezing spindle 44 and a pulsa- 

20 tor spindle 45 protruding from its center upward. The 
squeezing spindle 44 and the pulsator spindle 45 form 
a double-spindle structure, with the pulsator spindle 45 
placed inside the squeezing spindle 44. The two spin- 
dles both penetrate the water tub 20. The squeezing 

25 spindle 44 is then connected to the washing tub 30 so 
as to support it. On the other hand, the pulsator spindle 
45 further penetrates the washing tub 30, and is then 
connected to the pulsator 33 to support it. Sealing mem- 
bers for preventing leakage of water are disposed be- 

30 tween the squeezing spindle 44 and the water tub 20 
and between the squeezing spindle 44 and the pulsator 
spindle 45. 

[0029] A water feed valve 50, which is operated elec- 
tro-magnetically, is disposed inside a space below the 

35 back panel 12. The water feed valve 50 has a connec- 
tion pipe 51 that penetrates the back panel 1 2 to extend 
upward. A water feed hose (not shown) through which 
to supply clean water such as tap water to the washer 
is connected to the connection pipe 51 . The water feed 

40 valve 50 feeds waterto a waterfeed mouth 53 in a shape 
of container that is placed above the inside of the water 
tub 20. The water feed mouth 53 has a structure as 
shown in Fig. 2. 

[0030] Fig. 2 is a schematic vertical sectional view of 
45 the water feed mouth 53. The water feed mouth 53 has 
an opening in its front, and through the opening, a draw- 
er 53a is inserted. The drawer 53a has its interiordivided 
into a plurality of sections (the embodiment of the 
present has two sections, that is, a left-hand section and 
so a right-hand section). The left-hand section is a deter- 
gent chamber 54 that serves as a storage space for de- 
tergent. The right-hand section is a treatment agent 
chamber 55 that serves as a storage space fortreatment 
agent for laundry washing. A bottom of the detergent 
55 chamber 54 is provided with a water outlet 54a which is 
open toward an inside of the water feed mouth 53. A 
siphon 57 is disposed in the treatment agent chamber 
55. The water feed mouth 53 has, below the bottom of 
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the drawer 53a, a water outlet 56 through which water 
is fed into the washing tub 30. 
[0031] The siphon 57 is composed of an inner pipe 
57a that extends vertically upward from a bottom sur- 
face of the treatment agent chamber 55 and a cap- 
shaped outer pipe 57b with which the inner pipe 57a is 
capped. Between the inner pipe 57a and the outer pipe 
57b is left a gap that permits passage of water. The inner 
pipe 57a, at its bottom, is open to a bottom of the water 
feed mouth 53. A predetermined gap is kept between a 
bottom end of the outer pipe 57b and a bottom surface 
of the treatment agent chamber 55 so as to serve as a 
water inlet. When water is poured into the treatment 
agent chamber 55 up to a level higher than a top end of 
the inner pipe 57a, a principle of siphon works to cause 
water to flow through the siphon 57 out of the treatment 
agent chamber 55 and then drop to the bottom of the 
waterfeed mouth 53, water is then poured into the wash- 
ing tub 30 through the water outlet 56. 
[0032] The waterfeed valve 50 is composed of a main 
water feed valve 50a and a sub water feed valve 50b. 
The main water feed valve 50a allows relatively large 
flow of water, while the sub waterfeed valve 50b allows 
relatively small flow of water. Setting the flow of water 
large or small is achieved by making the internal struc- 
ture of the main waterfeed valve 50a and that of the sub 
waterfeed valve 50b be different from each other, or by 
making the internal structures of both valves same and 
combining them with flow-limiting members having dif- 
ferent throttling ratio. The connection pipe 51 is shared 
between the main and sub water feed valves 50a and 
50b. 

[0033] The main waterfeed valve 50a is connected to 
an opening in a ceiling of the water feed mouth 53 by 
way of a main waterfeed passage 52a. This opening is 
open toward the detergent chamber 54, so that a large 
amount of water flow from the main water feed valve 
50a is poured into the detergent chamber 54 through 
the main water feed passage 52a. The sub water feed 
valve 50b is connected to the opening in the ceiling of 
the water feed mouth 53 by way of a sub water feed 
passage 52b. This opening is open toward the treatment 
agent chamber 55, so that a small amount of water flow 
from the sub water feed valve 50b Is poured into the 
treatment agent chamber 55 through the sub water feed 
passage 52b. That is, a passage that runs from the main 
water feed valve 50a th rough the detergent chamber 54 
to the washing tub 30 is separate from a passage that 
runs from the sub waterfeed valve 50b through the treat- 
ment agent chamber 55 to the washing tub 30. 
[0034] Back in Fig. 1 , to the bottom of the water tub 
20 is fitted a drain hose 60 through which water is 
drained out of the water tub 20 and the washing tub 30. 
Water flows into the drain hose 60 from drain pipes 61 
and 62. The drain pipe 61 is connected to a rather pe- 
ripheral portion of the bottom surface of the water tub 
20, and the drain pipe 62 is connected to a rather central 
portion of the bottom surface of the water tub 20. 



[0035] Inside the water tub 20, on its bottom surface, 
there is fixed a ring-shaped partition wall 63 in such a 
way as to enclose the portion of the water tub 20 where 
the drain pipe 62 is connected to it. The partition wall 63 

5 is fitted with a circular sealing member 64 at its top. The 
sealing member 64 is kept in contact with a circumfer- 
ential surface of a disk fixed to an outer bottom surface 
of the washing tub 30 so as to form a separate drain 
space 66 between the water tub 20 and the washing tub 

10 30. The drain space 66 communicates with an interior 
of the washing tub 30 through a drain outlet 67 formed 
in the bottom of the washing tub 30. 
[0036] The drain pipe 62 is provided with a drain valve 
68 that is operated electro-magnetically. In a portion of 

'5 the drain pipe 62, on the upstream side of the drain valve 
68, an air trap 69 is disposed. A lead pipe 70 extends 
from the air trap 69. The lead pipe 70 is, at its top end, 
connected to a water level switch 71 . 
[0037] A controller 80 is disposed in a front portion of 

20 the cabinet 1 0, beneath the top plate 1 1 . The controller 
80 receives instructions from users via an operation/dis- 
play panel 81 disposed on the top surface of the top 
plate 11, and sends operation commands to the drive 
unit 40, the waterfeed valve 50, and the drain valve 68. 

25 The controller 80 also sends display commands to the 
operation/display panel 81 . The controller 80 includes a 
drive circuit for driving an ion eluting unit described later. 
[0038] How the washer 1 operates will now be de- 
scribed. First, the lid 1 6 is opened, and laundry is put 

30 into the washing tub 30 through the laundry inlet opening 
15. The drawer 53a is pulled out from the water feed 
mouth 53 and a detergent is put in the detergent cham- 
ber 54 in the drawer 53a. A treatment agent (softening 
agent) is put in the treatment agent chamber 55. The 

35 treatment agent (softening agent) can be put there in 
the middle of a laundry washing session, or may not be 
put when unnecessary. Afterthe detergent andthetreat- 
ment agent (softening agent) are set, the drawer 53a is 
pushed back into the water feed mouth 53. 

40 [0039] After the detergent and the treatment agent 
(softening agent) are made ready for addition in this 
way, the lid 1 6 is closed, and a desired course of laundry 
washing is selected by operating a group of operation 
buttons on the operation/display panel 81 . By pressing 

45 a start button subsequently, a session of laundry wash- 
ing is executed according to the flow charts shown in 
Figs. 10 through 13. 

[0040] Fig. 1 0 is a flow chart showing the entire ses- 
sion of laundry washing. In step S201, laundry washing 

so is started at a previously set time. Whether a timer-start- 
ed operation is selected or not is checked. If a timer- 
started operation is selected, the flow proceeds to step 
S206; if not, the flow proceeds to step S202. 
[0041] In step S206, whether the operation start time 

55 has come or not is checked. If the operation start time 
has come, the flow proceeds to step S202. 
[0042] In step S202, whetherawashing process isse- 
lected or not is checked. If a washing process is select- 
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ed, the flow proceeds to S300. How the washing proc- 
ess In step S300 Is executed will be described later with 
reference to the flow chart shown in Fig. 11 . On comple- 
tion of the washing process, the flow proceeds to step 
S203. If no washing process is selected, the flow pro- 
ceeds directly from step S202 to step S203. 
[0043] In step S203, whether a rinsing process is se- 
lected or not is checked. If a rinsing process is selected, 
the flow proceeds to S400. How the rinsing process in 
step S400 is executed will be described later with refer- 
ence to the flow chart shown in Fig.12. In Fig. 10, the 
rinsing process is repeated three times, and each step 
of the process is shown with a step number with a suffix 
number added such as "S400-1," "S400-2" and 
"S400-3." The number of times of the rinsing process is 
set at users' discretion. In this case, "S400-3" is a final 
rinsing process. 

[0044] On completion of the rinsing process, the flow 
proceeds to step S204. If no rinsing process is selected, 
the flow proceeds directly from step S203 to step S204. 
[0045] In step S204, whether a squeezing process is 
selected or not is checked. If a squeezing process is se- 
lected, the flow proceeds to S500. How the squeezing 
process in step S500 is executed will be described later 
with reference to the flow chart shown In Fig. 13. On 
completion of the squeezing process, the flow proceeds 
to step S205. If no squeezing process is selected, the 
flow proceeds directly from step S204 to step S205. 
[0046] In step S205, termination of operation of the 
controller 80, in particular a processing unit (microcom- 
puter) therein, is automatically executed in accordance 
with a predetermined procedure. In addition, the com- 
pletion of laundry washing session is indicated by 
sounding an operation-completion beep. On completion 
of all the operations, the washer 1 goes back into a 
stand-by state in preparation for a new session of laun- 
dry washing. 

[0047] Next, with reference to Figs. 1 1 through 1 3, the 
individual processes of washing, rinsing, and squeezing 
will be described. 

[0048] Fig. 11 is a flow chart of the washing process. 
In step S301 , the water level inside the washing tub 30 
as sensed by the water level switch 71 starts being mon- 
itored. In step S302, whether laundry amount sensing 
is selected or not is checked. If laundry amount sensing 
is selected, the flow proceeds to step S308; if not, the 
flow proceeds directly from step S302 to S303. 
[0049] In step S308, the amount of laundry is meas- 
ured on the basis of load of rotation of the pulsator 33. 
On completion of laundry amount sensing, the flow pro- 
ceeds to step S303. 

[0050] In step S303, the main water feed valve 50a is 
opened, and water is poured into the washing tub 30 
through the water feed mouth 53. Since the main water 
feed valve 50a is set for large flow of water, water fills 
the washing tub 30 rapidly. The detergent agent put into 
the detergent chamber 54 is completely washed away 
by the large flow of water and mixed with it, and enters 



the washing tub 30. The drain valve 68 remains closed. 
When the water level switch 71 detects the set water 
level, the main water feed valve 50a is closed. The flow 
then proceeds to step S304. 
5 [0051] In step S304, a preparatory operation is per- 
formed. The pulsator 33 is rotated repeatedly in forward 
and then reverse directions to agitate the laundry and 
water so that the laundry is fully dipped in water. This 
permits the laundry to absorb an ample amount of water, 
10 and permits air trapped in many parts of the laundry to 
escape. If, as a result of the preparatory operation, the 
water level as detected by the water level switch 71 be- 
comes lower than at the beginning, then, in step S305, 
the main water feed valve 50a is opened to supply ad- 
's ditional water to recover the set water level. 

[0052] If a course of laundry washing including "cloth 
type sensing" is selected, when the preparatory opera- 
tion Is performed, the type of cloth is sensed. On com- 
pletion of the preparatory operation, the change of the 
20 water level from the set water level is detected, and, if 
the drop in the water level is greater than a predeter- 
mined amount, the laundry is judged to be of the highly 
water-absorbent cloth type. 

[0053] When , in step S305, the set water level is sta- 
25 bly obtained, the flow proceeds to step S306. According 
to the settings made by users, the motor 41 rotates the 
pulsator 33 in a predetermined pattern so as to produce, 
in the washing tub 30, a main current of water for wash- 
ing. With this main current of water, the laundry is 
so washed. The squeezing spindle 44 remains braked by 
the brake mechanism 43 so that, even when the wash- 
ing water and the laundry move, the washing tub 30 
does not rotate. 

[0054] On completion of the period in which the laun- 

35 dry is washed with the main current of water, the flow 
proceeds to step S307. In step S307, the pulsator 33 is 
rotated repeatedly in the forward and then reverse di- 
rections at short time intervals. This permits the laundry 
to loosen, and thereby permits it to spread evenly in the 

40 washing tub 30. This is done in preparation for squeez- 
ing rotation of the washing tub 30. 
[0055] Next, with reference to the flow chart shown in 
Fig. 12, the rinsing process will be described. First, in 
step S500, the squeezing process is executed, of which 

45 a description will be given later with reference to the flow 
chart shown in Fig. 13. On completion of squeezing, the 
flow proceeds to step S401 . In step S401 , the main wa- 
ter feed valve 50a is opened, and water is supplied up 
to the set water level. 

so [0056] On completion of the supply of water, the flow 
proceeds to step S402. In step S402, a preparatory op- 
eration is performed. During the preparatory operation 
performed in step S402, laundry getting attached to the 
washing tub 30 in step S500 (squeezing process) is sep- 

55 arated, soaked into water so that the laundry thoroughly 
absorbs water. 

[0057] On completion of the preparatory operation, 
the flow proceeds to step S403. If, as a result of the pre- 
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paratory operation, the water level as detected by the 
water level switch 71 becomes lower than at the begin- 
ning, the main water feed valve 50a is opened to supply 
additional water to recover the set water level. 
[0058] After recovering the set water level in step 
S403, the flow then proceeds to step S404. According 
to the settings made by users, the motor 41 rotates the 
pulsator33 in a predetermined pattern so as to produce, 
in the washing tub 30, a main current of waterfor rinsing. 
With this main current of water, the laundry is rinsed. 
The squeezing spindle 44 remains braked by the brake 
mechanism 43 so that, even when the rinsing water and 
the laundry move, the washing tub 30 does not rotate. 
[0059] On completion of the period in which the laun- 
dry is rinsed with the main current of water, the flow pro- 
ceeds to step S406. In step S406, the pulsator 33 is ro- 
tated repeatedly in the forward and then reverse direc- 
tions at short time intervals. This permits the laundry to 
loosen, and thereby permits it to spread evenly in the 
washing tub 30. This is done in preparation for squeez- 
ing rotation. 

[0060] In the above description, rinsing is assumed to 
be performed with rinsing water stored in the washing 
tub 30. This is called "rinsing with stored water." It is, 
however, also possible to perform rinsing with always 
replenishing fresh water, which is called "rinsing with 
pouring water," orto perform rinsing with water kept sup- 
plied from the water feed mouth 53 while the washing 
tub 30 is rotated at a low speed, which is called "shower 
rinsing." 

[0061] In the final rinsing process, different sequence 
from the above is executed. This will be described in 
details later. 

[0062] Next, with reference to the flow chart shown in 
Fig. 13, the squeezing process will be described. First, 
in step S501 , the drain valve 68 is opened. The washing 
water in the washing tub 30 is drained through the drain 
space 66. The drain valve 68 remains open during the 
squeezing process. 

[0063] When most of the washing water has exited 
from the laundry, the clutch mechanism 42 and the 
brake mechanism 43 are switched over. The timing for 
switching over of the clutch mechanism 42 and the 
brake mechanism 43 is either before or at the same time 
of startin g of d rai n i n g of water. Th e m oto r 4 1 n o w rotat es 
the squeezing spindle 44. This causes the washing tub 
30 to start squeezing rotation. The pulsator 33 rotates 
together with the washing tub 30. 
[0064] When the washing tub 30 rotates at a high 
speed, the laundry is pressed against the inner circum- 
ferential wall of the washing tub 30 by the centrifugal 
force. The washing water present in the laundry also 
gathers on the inner surface of the circumferential wall 
of the washing tub 30, and, since the washing tub 30 
widens upward in a tapered shape as described earlier, 
the washing water driven by the centrifugal force rises 
along the inner surface of the washing tub 30. When the 
washing water reaches the top end of the washing tub 



30, it is drained through the drain holes 31 . The washing 
water that has exited from the drain holes 31 hits the 
inner surface of the water tub 20, and then flows down 
along the inner surface of the water tub 20 to the bottom 
5 of the water tub 20. The washing water is then drained 
out of the cabinet 1 0 through the drain pipe 61 and then 
through the drain hose 60. 

[0065] In the flow shown in Fig. 13, after squeezing is 
performed at a relatively low speed in step S502, 
io squeezing is performed at high speed in step S503. On 
completion of step S503, the flow proceeds to step 
S504. In step S504, the supply of electric power to the 
motor 41 is stopped and termination operation is done 
for stopping. 

15 [0066] The washer 1 is furnished with an ion eluting 
unit 100. The ion eluting unit 100 is connected to the 
downstream side of the main water feed pipe 52a. Now, 
with reference to Figs. 3 through 9, the structure and 
functions of the ion eluting unit 1 00 and the purpose for 

20 which it is incorporated in the washer 1 will be described. 
[0067] Fig 3 is a partial top view indicating the layout 
of the ion eluting unit 100 and the water feed mouth 53. 
The ion eluting unit 1 00 is connected directly to the main 
water feed valve 50a and the water feed mouth 53 on 

25 both ends. In other words, the ion eluting unit 100 Inde- 
pendently composes the entire main water feed pas- 
sage 52a. The sub water feed passage 52b is construct- 
ed by connecting the pipe, which protrudes from the wa- 
ter feed mouth 53, to the sub water feed valve 50b with 

30 a hose. In the schematic view of Fig. 1 , the water feed 
valve 50, the ion eluting unit 100 and the water feed 
mouth 53 are arranged in line with front-to-rear axis of 
the washer 1 . However, in an actual washer, they are 
not arranged in that way but arranged in line with left- 

35 to-right axis of the washer 1 . 

[0068] Fig. 4 through Fig. 8 shows the structure of the 
ion eluting unit. Fig. 4 is a top view. Fig. 5 is a vertical 
sectional view taken along line A-A shown in Fig. 4. Fig. 
6 is also a vertical sectional view taken along line B-B 

40 shown in Fig. 4. Fig. 7 is a horizontal sectional view. Fig. 
8 is a perspective view of an electrode. 
[0069] The ion eluting unit 100 has a casing 110 
formed of transparent or translucent, colorless or color- 
ed synthetic resin or opaque synthetic resin. The casing 

45 1 1 o is composed of a casing body 1 1 0a having an open- 
ing at the top and a lid 110b which closes the opening 
at the top. (See Fig. 5.) The casing 110a is shaped as 
long and narrow, containing a water inlet 11 1 at one end 
of the longitudinal direction and a water outlet 112 at the 

so other end. The water inlet 111 and the water outlet 112 
are pipe-shaped. Cross-sectional area of the water out- 
let 112 is smaller than that of the water inlet 111 . 
[0070] The casing 1 1 0 is arranged with its longitudinal 
direction being horizontal. The casing body 110a ar- 

55 ranged horizontally in this way has a bottom which in- 
clines gradually toward the water outlet 112. (See Fig. 
5.) In other words, the water outlet 112 is located at the 
lowest level in an internal space of the casing 110. 
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[0071] The lid 1 1 0b is fixed to the casing body 1 1 0a 
with four screws 170. (See Fig. 4.) A seal ring 171 is 
inserted between the casing body 1 1 0a and the lid 1 1 0b. 
(See Fig. 5.) 

[0072] Inside the casing 11 0, two plate electrodes 113 
and 114 are arranged so as to be parallel to the water 
current flowing from the water inlet 1 1 1 toward the water 
outlet 112, facing each other. When a predetermined 
voltage is applied to the electrodes 1 1 3 and 1 1 4 with the 
casing 110 filled with water, metal ions of the metal of 
which the electrodes 1 1 3 and 1 1 4 are formed are eluted 
from whichever of them is at the anode side at the mo- 
ment. For an example, the electrodes 113 and 114 may 
be so constructed that plates of silver each measuring 
2 cm x 5 cm and about 1 mm thick are arranged about 
5 mm apart from each other. 
[0073] Material of the electrodes 113 and 114 is not 
limited to silver. Any metal can be the material as long 
as it is a source for aitimicrobial metal ions. Other than 
silver, copper, an alloy of silver and copper, zinc or the 
like can be selected. Silver ions eluted from a silver elec- 
trode, copper ions eluted from a copper electrode and 
zinc ions eluted from a zinc electrode show an excellent 
sterilizing effect, even on mold. From an alloy of silver 
and copper, silver and copper ions can be eluted simul- 
taneously. 

[0074] As for the ion eluting unit 1 00, it is possible to 
select either elution or non-elution by whether a voltage 
is applied or not. Moreover, an amount of elution of metal 
ions can be controlled by controlling electric current or 
the time for applying a voltage. Compared with a method 
of eluting metal ions from zeolite or other metal ion car- 
riers, it is convenient because it is possible to electrically 
select whether the metal ions are added or not and to 
electrically adjust the concentration of the metal ions. 
[0075] The electrodes 1 1 3 and 1 1 4 are not arranged 
completely in parallel. In the plane view, they are ar- 
ranged to be tapered, having the space between them 
become narrower from the upstream toward the down- 
stream along the water current flowing through the in- 
side of the casing 110, in other words, from the water 
inlet 111 toward the water outlet 112. (See Fig. 7.) 
[0076] The plan-view shape of the casing body 1 1 0a 
Is also narrowed from one end having the water inlet 1 1 1 
to the other end having the water outlet 112. Namely, 
the cross-sectional area in the internal space of the cas- 
ing 1 1 0 gradually decreases from the upstream side to- 
ward the downstream side. 

[0077] The electrodes 1 1 3 and 1 1 4 have both rectan- 
gular profile, and terminals 115 and 116 are provided 
thereto respectively. The terminals 1 1 5 and 1 1 6 are dis- 
posed at portions inside of the edges of the electrodes 
113 and 114 on the upstream side, hanging down from 
the lower edge of the electrodes 113 and 114 respec- 
tively. 

[0078] The electrode 113 and the terminal 115 are 
formed integrally from the same metal, and the elec- 
trode 1 1 4 and the terminal 1 1 6 are formed integrally from 



the same metal. The electrodes 1 1 5 and 1 1 6 are led to 
the bottom of the casing body 110a through a hole 
formed in a bottom wall of the casing body 110a. Where 
the terminals 115 and 116 protrude out of the casing 
5 11 0a, as shown in an enlarged figure in Fig. 6, a water- 
tight seal 1 72 is installed. The watertight seal 1 72 forms 
a double sealing construction together with a second 
sleeve 175 described later so as to prevent water from 
leaking from this portion. 

w [0079] At the bottom of the casing 1 1 0a, an insulating 
wall 173, which isolates the terminals 115 and 116, is 
integrally formed. (See Fig. 6.) The terminals 115 and 
116 are connected to a drive circuit within the controller 
80 by way of a cable (not shown). 

15 [0080] Of the terminals 1 1 5 and 1 1 6, portions remain- 
ing in the casing 1 1 0 are protected by a sleeve made of 
insulation material. Two types of sleeves are used. One 
sleeve 1 74 is made of synthetic resin and engaged into 
the roots of the terminals 1 1 5 and 1 1 6. A part of the first 

20 sleeve 174 spreads to one side of the electrodes 113 
and 114, forming projections on the side of these por- 
tions and fitting these projections to the through holes 
made in the electrodes 113 and 114. This helps prevent 
the electrodes 113 and 114 from coming out of the 

25 sleeve 1 74. The second sleeve 1 75 is made of soft rub- 
ber and fills the gap between the first sleeve 174 and 
the bottom wall of the casing body 1 1 0a, thus preventing 
waterf rom leaking through the gap between the second 
sleeve 1 75 and the casing body 1 1 0a and through the 

30 gaps between the second sleeve 1 75 and the electrodes 
113 and 114. 

[0081] As mentioned above, the terminals 115 and 
116 are located on the upstream side of the electrodes 
113 and 114. The upstream sides of the electrodes 113 
35 and 1 1 4 are supported by the first sleeve 1 74, which is 
engaged to the terminals 1 1 5 and 1 1 6. On the inner sur- 
face of the lid 1 1 0b, a support 1 76 in a shape of a fork 
is formed so as to fit to the position of the first sleeve 
174. (See Fig. 6.) This support 176 catches the upper 
40 edge of the first sleeve 1 74 and becomes a rigid support, 
together with the second sleeve 1 75 filling the gap be- 
tween the first sleeve 174 and the casing body 110a. 
The fork-shaped support 176 catches the electrodes 
113 and 114 with long and short fingers, by which the 
45 electrodes 113 and 114 can maintain an appropriate 
space between each other on the side of the lid 110b. 
[0082] The downstream sides of the electrodes 113 
and 114 are also supported by the support formed on 
the inner surface of the casing 110. A fork-shaped sup- 
so port 1 77 rises from the bottom surface of the casing 
body 1 1 0a. Also, afork-shaped support 1 78 hangs down 
from the ceiling of the lid 1 1 0b to face the support 1 77. 
(See Figs. 5 and 8.) The electrodes 113 and 114 are 
caught by the supports 1 77 and 1 78 at the lower and 
55 upper edges on the downstream side respectively so as 
not to move. 

[0083] As shown in Fig. 7, the electrodes 113 and 114 
are so arranged that the surfaces opposite to the sur- 
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faces that are facing each other keep a space from the 
inner surface of the casing 1 1 0. Moreover, as shown in 
Fig. 5, the electrodes 113 and 114 are so arranged as 
to keep a space between their upper and lower edges 
and the inner surface of the casing 110. (Portions which 
are in contact with the supports 1 76, 1 77 and 1 78 are 
exceptions.) Additionally, as shown in either of Fig. 7 
and Fig. 5, a space is made between the upstream and 
downstream side edges of the electrodes 113 and 114 
and the inner surface of the casing 11 0. 
[0084] When it is necessary to make the width of the 
casing 110 much smaller, it is possible to construct the 
electrodes 113 and 114 in such a manner that the sur- 
faces opposite to the surfaces that are facing each other 
are attached firmly to the inner wall of the casing 110. 
[0085] In orderto prevent foreign objects from getting 
contact with the electrodes 113 and 114, a strainer of a 
metal mesh is mounted on the upstream side of the elec- 
trodes 113 and 114. As shown in Fig. 2, a strainer 180 
is placed in the connection pipe 51 . The strainer 180 is 
forthe purpose of preventing foreign objects from intrud- 
ing into the water feed valve 50, and it also serves as 
an upstream strainer of the ion eluting unit 100. 
[0086] A strainer of a metal mesh 1 81 is mounted to 
the downstream side of the electrodes 1 1 3 and 1 1 4. The 
strainer 1 81 prevents broken pieces of the electrodes 
1 1 3 and 1 1 4 from flowing out when they are thinned out 
and broken due to being used for a long time. The water 
outlet 112 can be selected as a site for mounting the 
strainer 1 81 , for example. 

[0087] The locations of the strainers 1 80 and 1 81 are 
not limited to the above. As long as the conditions of 
mounting on "the upstream side of the electrode" and 
on "the downstream side of the electrode" are satisfied, 
they can be placed at any location in the water feed pas- 
sage. The strainers 180 and 181 are removable so that 
foreign objects they catch can be removed or substanc- 
es contributing to clogging can be cleared of. 
[0088] Fig. 9 shows the drive circuit 120 for the ion 
eluting unit 100. A transformer 122 is connected to com- 
mercially distributed electric power 121 so as to step 
down 1 00 V to a predetermined voltage. The output volt- 
age of the transformer 1 22 is rectified by afull-wave rec- 
tifier circuit 123, and is then formed into a constant volt- 
age by a constant voltage circuit 124. To the constant 
voltage circuit 124 is connected a constant current cir- 
cuit 125. The constant current circuit 125 operates in 
such a way as to supply a constant current to the elec- 
trode drive circuit 150 described later without being in- 
fluenced by variation in the resistance through the elec- 
trode drive circuit 150. 

[0089] To the commercially distributed electric power 
121 is also connected, in parallel with the transformer 
122, a rectifying diode 126. The output voltage of the 
rectifying diode 126 is smoothed by a capacitor 127, is 
then formed into a constant voltage by a constant volt- 
age circuit 1 28, and is then supplied to a microcomputer 
130. The microcomputer 130 controls the starting of a 



triac 129 connected between one end of the primary coil 
of the transformer 122 and the commercially distributed 
electric power 121. 

[0090] The electrode drive circuit 1 50 is composed of 
5 NPN-type transistors Q1 to Q4, diodes D1 and D2, and 
resistors R1 to R7. These are interconnected as shown 
in the figure. The transistor Q1 and the diode D1 forma 
photocoupler 151 , and the transistor Q2 and the diode 
D2 form a photocoupler 1 52. The diodes D1 and D2 are 
io photodiodes, and the transistors Q1 and Q2 are pho- 
totransistors. 

[0091] The microcomputer 130 feeds a high-level 
voltage to a line L1 and a low-level voltage (or zero volt- 
age, namely, "off") to a line L2. Then, the diode D2 turns 

'5 on, and this causes the transistor Q2 to turn on. When 
the transistor Q2 turns on, a current flows through the 
resistors R3, R4, and R7, and this causes a bias to be 
applied to the base of the transistor Q3. Thus, the tran- 
sistor Q3 turns on. 

20 [0092] On the other hand, the diode D1 is off, and thus 
the transistors Q1 is off, and accordingly the transistor 
Q4 is off. In this state, a current flows from the anode- 
side electrode 113 to the cathode-side electrode 114. 
As a result, in the ion eluting unit 100, there are pro- 

25 duced metal ions as positively-charged ions together 
with negatively-charged ions. 
[0093] When an electric current is passed through the 
ion eluting unit 100 in one direction for a long time, the 
electrode 113, which is at the anode side in Fig. 9, wears 

30 off, while the electrode 114, which is at the cathode side, 
collects impurities in water in the form of scales depos- 
ited on it. This degrades the performance of the ion elut- 
ing unit 100. In order to avoid this, the electrode drive 
circuit 150 can be operated in a compulsory electrode- 

35 cleaning mode. 

[0094] In the compulsory electrode-cleaning mode, 
the microcomputer 1 30 switches modes of control so as 
to invert the voltage applied between the lines L1 and 
L2 and thereby reverse the current that flows between 

40 the electrodes 1 1 3 and 1 1 4. 1 n this mode, the transistors 
Q1 and Q4 are on, and the transistors Q2 and Q3 are 
off. The microcomputer 130 has a counter capability, 
and switches modes of control as described above eve- 
ry time a predetermined count is reached. 

45 [0095] When the resistance through the electrode 
drive circuit 1 50, in particular, the resistance of the elec- 
trodes 1 1 3 and 1 1 4, varies and as a result, for example, 
the current that flows between the electrodes decreas- 
es, the constant current circuit 125 raises its output volt- 

50 age to compensate for the decrease. However, as the 
total time of use increases, the ion eluting unit 1 00 even- 
tually reaches the end of its sen/ice life. When this hap- 
pens, even if the mode of control is switched to the for- 
cible electrode cleaning mode, or if the output voltage 

55 of theconstant current circuit 125 is raised, it is no longer 
possible to compensate forthe decrease in the current. 
[0096] In order to cope with this, in the circuit under 
discussion, the current that flows between the elec- 
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trades 113 and 114 of the ion eluting unit 100 is moni- 
tored on the basis of the voltage that it produces across 
the resistor R7. When the current becomes equal to a 
predetermined minimum current, a current detection cir- 
cuit 1 60 detects it. The fact that the minimum current 5 
has been detected is transmitted from a photodiode D3, 
which is a part of a photocoupler 163, through a pho- 
totransistor Q5 to the microcomputer 130. The micro- 
computer 130 then drives, byway of a line L3, a warning 
indicator 1 31 to make it indicate a predetermined warn- 10 
ing. The warning indicator 131 is provided in the opera- 
tion/display panel 81 or in the controller 80. 
[0097] Moreover, in order to cope with a fault such as 
short-circuiting within the electrode drive circuit 150, 
there is provided a current detection circuit 1 61 that de- '5 
tects the current being largerthan a predetermined max- 
imum current. On the basis of the output of this current 
detection circuit 161 , the microcomputer 130 drives the 
warning indicator 131. Furthermore, when the output 
voltage of the constant current circuit 125 becomes low- so 
erthan a previously set minimum voltage, a voltage de- 
tection circuit 1 62 detects it, and the microcomputer 1 30 
likewise drives the warning indicator 131 . 
[0098] The metal ions generated by the ion eluting 
unit 1 00 are poured into the washing tub in the following 2s 
manner. 

[0099] Metal ions and a softening agent to be used as 
a treatment agent are added in the final rinsing process. 
Fig. 1 4 is a flow chart showing the sequence of the final 
rinsing. In the final rinsing process, after the squeezing so 
process of step S500, the flow proceeds to step S420. 
In step 420, whether addition of the treatment material 
is selected or not is checked. When "addition of a treat- 
ment agent" is selected through a selection operation 
performed by way of the operation/display panel 81 , the 35 
flow proceeds to step S421 . If not, the flow proceeds to 
step S401 in Fig. 12, and the final rinsing is executed in 
the same manner as in the previous rinsing processes. 
[0100] In step S421 , whetherthe treatment materials 
to be added are two types, that is metal ions and a sof- 40 
tening agent, or not, is checked. When "metal ions and 
a softening agent" is selected through a selection oper- 
ation performed by way of the operation/display panel 
81 , the flow proceeds to step S422; if not, the flow pro- 
ceeds to step S426. « 
[0101] In step S422, both of the main water feed valve 
50a and the sub water feed valve 50b are opened, and 
water flows into both of the main water feed passage 
52a and the sub water feed passage 52b. 
[0102] Step S422 is a process for elution of metal so 
ions. A predetermined amount of water, which is set to 
be more than the volume of water set for the sub water 
feed valve 50b, is flowing, filling the internal space of 
the ion eluting unit 1 00. Simultaneously, the drive circuit 
1 20 applies a voltage between the electrodes 1 1 3 and 55 
1 14, so that ions of the metal of which they are formed 
are eluted into the water. When the metal forming the 
electrodes 113 and 114 is silver, reaction of Ag -> Ag + + 



e- occurs on the anode side and silver ions Ag + are elut- 
ed into the water. The electric current flowing between 
the electrodes 113 and 114 is direct current. Water to 
which the metal ions are added flows into the detergent 
chamber 54 and then is poured into the washing tub 30 
from the water outlet 54a by way of the water outlet 56. 
[0103] From the sub water feed valve 50b, smaller 
amount of water than that from the main water feed 
valve 50a flows out and is poured into the treatment 
agent chamber 55 by way of the sub waterfeed passage 
52b. If a treatment agent (softening agent) has been 
supplied into the treatment agent chamber 55, the treat- 
ment agent (softening agent) is fed into the washing tub 
30 through the siphon 57 together with water. This ad- 
dition is performed simultaneously when the metal ions 
are added. The effect of a siphon does not occur until 
the water level inside the treatment agent chamber 55 
reaches a predetermined level. This permits the liquid 
treatment agent (softening agent) to be held in the treat- 
ment agent chamber 55 until the time comes when water 
is poured into the treatment agent chamber 55. 
[0104] When a predetermined amount of water (so 
much as or more than the amount to cause the effect of 
a siphon to occur in the siphon 57) is poured into the 
treatment agent chamber 55, the sub water feed valve 
50b is closed. This step of feeding water, namely, adding 
a treatment agent, is performed automatically, irrespec- 
tive of whether or not a treatment agent (softening 
agent) has been put into the treatment agent chamber 
55 so long as "addition of a treatment agent" is selected. 
[0105] When a predetermined amount of water con- 
taining metal ions has been poured into the washing tub 
30, and the concentration of metal ions in the rinsing 
water is expected to be a predetermined level when wa- 
ter containing no metal ions is fed to the set water level, 
the application of a voltage between the electrodes 113 
and 114 is stopped. After the ion eluting unit 100 stops 
generation of metal ions, the main waterfeed valve 50a 
continues supplying water and stops water supply when 
the water level in the washing tub 30 reaches the set 
level. 

[0106] As described above, in step S422, metal ions 
and a treatment agent (softening agent) are added si- 
multaneously. However, this does not necessarily mean 
that the time during which a treatment agent (softening 
agent) is poured into the washing tub through an effect 
of a siphon completely overlaps the time while the ion 
eluting unit 100 is generating metal ions. Either of the 
above time may be shifted to be earlier or later than the 
other. After the ion eluting unit 1 00 stops generation of 
the metal ions and while water containing no metal ions 
is additionally fed, the treatment agent (softening agent) 
may be added. The point is that it is sufficient so long 
as the addition of metal ions and the addition of a treat- 
ment agent (softening agent) are executed respectively 
in one sequence. 

[0107] As described before, the terminal 115 is 
formed to the electrode 113 integrally and the terminal 
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116 is formed to the electrode 114 integrally, from the 
same metal. Therefore, different from a case where dif- 
ferent metals are connected, potential difference does 
not occur between the electrodes and terminals, thus 
preventing corrosion from occurring. Additionally, being 
formed integrally simplifies the manufacturing process. 
[0108] The space between the electrodes 113 and 
1 14 is set to be in atapered manner, becoming narrower 
from the upstream side toward the downstream side. 
This makes the electrodes 113 and 114 be in line with 
the flow of water, and the electrodes 113 and 114 are 
more likely not generating vibration, thereby even when 
they wear off and are thinned, they hardly are chipped 
off. Moreover, there is no concern for excessive defor- 
mation of electrodes that might result in a short circuit. 
[0109] The electrodes 113 and 114 are supported in 
a manner that a space is made between them and the 
inner surface of the casing 110. This helps prevent a 
metal layer from growing from the electrodes 113 and 
1 1 4 to the inner surface of the casing 1 1 0 and causing 
a short circuit between electrodes. 
[01 10] Although the terminals 1 1 5 and 1 1 6 are formed 
integrally to the electrodes 1 1 3 and 1 1 4 respectively, the 
electrodes 113 and 114 are eventually depleted as a re- 
sult of use. However, the terminals 1 1 5 and 1 1 6 should 
be keptfrom depletion. In an embodiment of the present, 
the portions of the terminals 115 and 116 located inside 
the casing 1 1 0 are protected by the sleeves 1 74 and 1 75 
made of insulating material, and are guarded from de- 
pletion caused by electric conduction. This helps pre- 
vent such situation as the terminals 1 1 5 and 1 1 6 are bro- 
ken in midway of their use. 

[0111] In the electrodes 113 and 114, the portions 
where the terminals 115 and 116 are formed are rather 
deep inside from the edge on the upstream side. The 
electrodes 113 and 114 wear off, starting at a portion 
where the space between them has become narrow. In 
general, depletion occurs at the edge portion. Although 
the terminals 115 and 116 are located in the upstream 
side of the electrodes 113 and 114, they are not com- 
pletely at the edges, but at rather deep inside portions 
from the edges. Therefore, it is not necessaryto be wor- 
ried about a situation that the depletion starting at the 
edge of an electrode reaches the terminal to cause a 
breakage of the terminal at its root. 
[0112] The electrodes 113 and 114 are supported by 
the first sleeve 174 and the support 176 on their up- 
stream sides. On the other hand, the downstream sides 
of the electrodes 1 1 3 and 1 1 4 are supported by the sup- 
ports 177 and 178. Since they are supported rigidly on 
both upstream side and downstream side in this way, 
the electrodes 1 1 3 and 1 1 4 do not vibrate although they 
are in the water current. As a result, the electrodes 113 
and 114 do not get broken due to vibration. 
[01 13] The terminals 1 1 5 and 1 1 6 go through the bot- 
tom wall of the casing body 1 1 0a to be protruded down- 
ward. Therefore, although the external surface of the 
casing 110 is subjected to dew concentration because 



steam gets contact with the casing 110a (When warm 
water in a bath tub is used for washing, steam is easy 
to intrude into the interior of the washer 1 .) or because 
the casing 11 0 is cooled down by feeding of water, the 
5 water from dew condensation flows down the cables 
connected to the terminals 115 and 116 and does not 
stay on the border between the terminals 115 and 116 
and the casing 110. Therefore, no situation is developed 
in which a short circuit occurs between the terminals 1 1 5 
10 and 1 1 6 due to the water caused by dew condensation . 
The casing body 11 0a is arranged with the longitudinal 
direction on the horizontal line, it is easy to make it con- 
structed in a manner that the terminals 115 and 116 
formed on the sides of the electrodes 113 and 114 pro- 
's trude downward through the bottom wall of the casing 
body 110a. 

[0114] The cross-sectional area of the water outlet 
112 of the ion eluting unit 100 is smallerthan that of the 
water inlet 111 and has larger resistance to the flow of 

20 water than the water inlet 1 1 1 . This makes water enter- 
ing the casing 1 1 0 through the water inlet 1 1 1 fill the in- 
terior of the casing 1 1 0 without causing stagnant air and 
soak the electrodes 113 and 114 completely. Therefore, 
such situation as the electrodes 113 and 114 have por- 

25 tions that are unrelated to the generation of metal ions 
but remain un-melted does not occur. 
[0115] Not only the cross-sectional area of the water 
outlet 1 1 2 is smaller than that of the water inlet 1 1 1 but 
also the cross-sectional area of the inner space of the 

30 casing 1 1 0 is gradually decreasing from the upstream 
side toward the downstream side. This makes genera- 
tion of turbulence or air bubble inside the casing 1 1 0 be 
reduced, thereby making water flow smoothly. Also, this 
prevents the electrodes partially not melted by the ex- 

35 istence of air bubble. The metal ions come off the elec- 
trodes 113 and 114 quickly and do not go back to the 
electrodes 113 and 114, thus increasing the efficiency 
of ion elution. 

[01 16] The ion eluting unit 1 00 is arranged in the main 

40 waterfeed passage 52a for a large volume of flow where 
a large amount of water flows. This permits the metal 
ions to be carried out of the casing 110 quickly and pre- 
vents them from going back to the electrodes 113 and 
114, thus increasing the efficiency of ion elution. 

45 [0117] The water outlet 112 is placed at the lowest lev- 
el in the inner space of the casing 110. Therefore, when 
feeding of water to the ion eluting unit 100 is stopped, 
all the water in the ion eluting unit 1 00 flows out through 
the water outlet 112. In consequence, no such a case 

so occurs as water remaining in the casing 1 1 0 is frozen 
when it is cold and the ion eluting unit 1 00 fails or breaks. 
[0118] A strainer 1 80 is placed on the upstream side 
of the electrodes 113 and 114. This makes it possible 
that although solid foreign object exists in water fed to 

55 the ion eluting unit 1 00, the foreign object is caught by 
the strainer 180, which prevents it from reaching the 
electrodes 113 and 114. Consequently, a foreign object 
does not damage the electrodes 113 and 114, nor cause 
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a short circuit between the electrodes to cause an ex- 
cessive electric current orto lead to metal ion generation 
shortage. 

[0119] A strainer 181 is placed on the downstream 
sides of the electrodes 113 and 114. If the electrodes 5 
1 13 and 114 are depleted and become fragile due to a 
long-time use and get broken into pieces and the broken 
pieces flow, the strainer 181 catches these broken piec- 
es so as to prevent them from flowing toward the down- 
stream from that point. As a result, broken pieces of the 10 
electrodes 1 1 3 and 1 1 4 do not damage an object on the 
downstream side. 

[0120] As the embodiment of the present invention, 
when a washer 1 is furnished with the ion eluting unit 
1 00, foreign objects or broken pieces of electrodes may '5 
be attached to laundry if there are no strainers 1 80 and 
181. There is a possibility that foreign objects or broken 
pieces of electrodes may spoil or damage laundry, and 
if laundry where foreign objects or broken pieces of elec- 
trodes remain attached is subjected to squeezing and 20 
drying, a person who wears the laundry later may touch 
them and feel uncomfortable or in the worst case, he 
may get hurt. However, installation of the strainers 1 80 
and 181 can avoid such a situation. 
[0121] Both of the strainers 1 80 and 1 81 do not have 25 
to be placed. When it is determined that no installation 
of a strainer causes a problem, one or both of them can 
be abolished. 

[0122] Back in fig. 14, in step S423, the rinsing water 
to which the metal ions and the treatment agent (soften- so 
ing agent) are added is agitated by a powerful waterflow 
(powerful swirl) and thus promotes contact of the laun- 
dry with the metal ions and attachment of the treatment 
agent (softening agent) to the laundry. 
[0123] By thoroughly agitating by the powerful swirl, 35 
the metal ions and the treatment agent (softening agent) 
can be melted uniformly in water and spread to every 
corner of the laundry. After agitation by the powerful 
swirl for a predetermined time, the flow proceeds to step 
S424. 40 
[0124] In step S424, the situation is completely 
changed. Agitation is executed by weak water flow (mild 
swirl). Its aimed purpose is to make the metal ions at- 
tached to the surface of laundry to exert their effect. As 
long as there is a water flow although it is mild, there is 45 
no possibility of users' misunderstanding that the oper- 
ation of the washer 1 has been over. Therefore, agitation 
is executed mildly. However, if there is a method to make 
users realize that the rinsing process is still in progress, 
for example, by displaying an indication on the opera- so 
tion/display panel 81 to evocate the users' attention, it 
is permissible to stop agitation and place the water at a 
standstill. 

[0125] After a period of mild swirl, which is set to be 
sufficient for laundry to absorb the metal ions, the flow 55 
proceeds to step S425. Here, agitation for ensuring is 
executed again with using a powerful waterflow (pow- 
erful swirl). This helps distribute the metal ions to the 



portions of laundry where the metal ions have not been 
spread and make them attached firmly. 
[0126] After step S425, the flow proceeds to step 
S406. In step S406, the pulsator 33 rotates repeatedly 
in the forward and then reverse directions at short time 
intervals. This permits the laundry to loosen, and there- 
by permits it to spread evenly in the washing tub 30. This 
is done in preparation for squeezing rotation. 
[0127] Fig. 1 5 is a sequence chart showing perform- 
ance of each constituting element from step S422 to 
step S406. 

[0128] An example is given to show the distribution of 
time for each step: four minutes for step S423 (powerful 
swirl); four minutes and fifteen seconds for step S424 
(mild swirl), five seconds for step S425 (powerful swirl) 
and one minute and forty seconds for step S406 (even 
spreading of laundry). Total time from step S423 to step 
406 is ten minutes. The mild swirl period may be re- 
placed with a still period. 

[0129] When "rinsing with pouring water" is selected, 
the time for step S425 (powerful swirl) is extended from 
five seconds to one minute, and as shown with a one- 
dot chain line, the main water feed valve 50a is opened 
to feed water. At this time, the time for step S406 (even 
spreading of the laundry) is forty-five seconds. 
[0130] When a swirl is generated, the motor 41 re- 
peats ON (turning in forward direction) OFF, ON (turning 
in reverse direction) and OFF cyclically. The ratio of ON 
time versus OFF time varies, depending on a volume of 
water and/or an amount of laundry. For example, the ra- 
tio of time (ON/OFF) during operation at the rated load 
is as follows: (unit is second) 



Step S423 (Powerful swirl) 


1 .9/0.7 


Step S424 (Mild swirl) 


0.6/10.0 


Step 425 (Powerful swirl) 


1 .4/1 .0 


Step S406 (Even spreading of laundry) 


0.9/0.4 



[0131] In case where metal ions are added in the final 
rinsing process, the total time of the process becomes 
longer, compared with a case where the metal ions are 
not added. Since the metal ions require a certain amount 
of time to be thoroughly attached to laundry, the above 
program is contrived. Thereby the metal ions can be at- 
tached sufficiently to the laundry and exert the expected 
sterilizing effect. 

[0132] Distribution of the time for step S423 (powerful 
swirl) and the time for step S424 (mild swirl) may set to 
be constant despite the volume of water inside the 
washing tub 30 and/or the amount of laundry. This 
makes control programming easy. 
[01 33] Distribution of the time for step S423 (powerful 
swirl) and the time for step S424 (mild swirl) may vary 
in accordance with the volume of water inside the wash- 
ing tub 30 and/or the amount of laundry. This makes it 
possible to set the ratio of the powerful swirl period ver- 
sus the mild swirl period in accordance with the volume 
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of water and the amount of laundry, thus alleviating dam- 
age to cloth and preventing unnecessary consumption 
of electric power. 

[0134] Basically, it is preferable to add metal ions and 
a treatment agent (softening agent) separately. This is 5 
because when the metal ions come to contact with a 
component of the softening agent, they change into 
chemical compounds, thus losing the antimicrobial ef- 
fect of the metal ions. However, quite an amount of metal 
ions remain in the rinsing water till the last of rinsing 10 
process. Also, the loss of the effect of the metal ions can 
be compensated to a certain degree by setting the con- 
centration of the metal ions appropriately. Therefore, by 
adding the metal ions and the treating agent (softening 
agent) simultaneously, the rinsing time is shortened is 
compared with thecasethatthemetal ions and thetreat- 
ing agent (softening agent) are separately added for 
separate processes of rinsing, leading to the promotion 
of household efficiency, although the efficacy of addition 
of resistance to microbes is reduced slightly. 20 
[0135] Although it is inevitable that the metal ions and 
the treatment agent (softening agent) meet in the wash- 
ing tub 30, it is desirable to prevent them from getting in 
contact with each other until they enter the washing tub 
30. In the embodiment of the present invention, metal 25 
ions are added to the washing tub 30 from the main wa- 
ter feed passage 52a through the detergent chamber 

54. The treatment agent (softening agent) is added to 
the washing tub 30 from the treatment agent chamber 

55. Since the passage for adding the metal ions to the 30 
rinsing water is thus separated from the passage for 
adding the treatment agent to the rinsing water, the met- 
al ions and the treatment agent (softening agent) do not 

get in contact with each other until they meet in the 
washing tub 30. Consequently, the metal ions do not 35 
change into chemical components by getting contact 
with the treatment agent (softening agent) of high con- 
centration and lose their antimicrobial effect 
[0136] In the description, the final rinsing is assumed 
to be performed with rinsing water stored in the washing 40 
tub 30. However, it is also possible to perform the final 
rinsing by water being poured, namely, in the manner of 
"rinsing with pouring water." In this case, the poured wa- 
ter contains metal ions. 

[0137] In case of "rinsing with pouring water," metal 45 
ions is added to the pouring water, and thereby it is made 
possible to make a necessary amount of metal ions at- 
tached to the laundry without decreasing the concentra- 
tion of the metal ions in the water during the "rinsing with 
pouring water." When an emphasis is not put on the ster- so 
ilizing effect, water containing no metal ions can be fed 
to restrain consumption of the electrodes 113 and 114. 
[0138] Either of the addition of the metal ions, thefirst 
treatment substance, and the addition of a treatment 
agent (softening agent), the second treatment sub- 55 
stance, is optional. It is possible not to carry out either 
of the additions or both of the additions. When both ad- 
ditions are not to be executed, the flow proceeds from 



step S420 to step S401 , and this has already been de- 
scribed. From now on, addition of either of the two types 
of treatment substances will be described. 
[0139] In step S421 , when the treatment substance to 
be added is not both of the two types, the metal ions and 
the softening agent, it means that only one of them is 
selected for addition. In this case, the flow proceeds to 
step S426. 

[0140] lnstepS426,whetherthetreatmentsubstance 
to be added is metal ion or not is checked. When it is 
determined to be metal ions, the flow proceeds to step 
S427; if not, the flow proceeds to step S428. 
[01 41 ] In step S427, the main water feed valve 50a is 
opened and water flows into the main water feed pas- 
sage 52a. The sub water feed valve 50b is not opened. 
When water flows through the ion eluting unit 100 the 
drive circuit 120 applies a voltage between the elec- 
trodes 113 and 114, which elutes ions of the metal com- 
posing the electrodes into the water. When it is deter- 
mined that a predetermined amount of water containing 
metal ions has been poured into the washing tub 30, 
and a predetermined concentration of metal ions in the 
rinsing water can be obtained by adding water contain- 
ing no metal to a set water level, application of a voltage 
to the electrodes 113 and 114 is stopped. After the ion 
eluting unit 100 stops generation of the metal ions, the 
main water feed valve 50a continues to feed water until 
the water level inside the washing tub 30 reaches the 
set level. 

[0142] After step S427, the flow proceeds to step 
S423. After that, in the same manner as when the metal 
ions and the treatment agent (softening agent) are add- 
ed simultaneously, the flow proceeds from S423 (pow- 
erful swirl) to step S424 (mild swirl) and then to step 
S425 (powerful swirl) and to step S406 (even spreading 
of laundry.) The mild swirl period can be replaced with 
a still period. 

[01 43] If, in step S426, the treatment substance to be 
added is not metal ions, then the treatment substance 
is treatment agent (softening agent). In this case, the 
flow proceeds to step 428. 

[01 44] In step 428, both the main waterfeed valve 50a 
and the sub water feed valve 50b are opened and water 
is fed to both of the main water feed passage 52a and 
the sub waterfeed passage 52b. However, the ion elut- 
ing unit 1 00 is not operated and metal ions are not gen- 
erated. After sufficient water for causing an effect of si- 
phon is supplied to the treatment agent chamber 55 and 
the treatment agent (softening agent) is put into the 
washing tub 30 by way of the siphon 57, the sub water 
feed valve 50 b is closed. 

[0145] After the sub water feed valve 50b is closed, 
the main water feed valve 50a continues to feed water 
and stops feeding when the water level inside the wash- 
ing tub 30 reaches a set level. 
[0146] After step S428, the flow proceeds to step 
S423. Afterthat, in thesame manner as when metal ions 
and treatment agent (softening agent) are added simul- 
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taneously, the flow proceeds from S423 (powerful whirl), 
to step S424 (mild swirl) and then to step S425 (powerful 
swirl) and to step S406 (even spreading of the laundry). 
The mild swirl period can be replaced with a still period. 
[0147] In this way, even when only one type of treat- 
ment substances is added, each of the steps from the 
powerful whirl to the mild swirl and then to the powerful 
whirl is to be taken to ensure that the treatment sub- 
stance is attached to the laundry. However, since it is 
not necessary to equal thestep-time distribution formet- 
al ions and that for treatment agent (softening agent), 
the step-time distribution is adjusted to fit the type of 
treatment substance. 

[0148] In case of a treatment agent (softening agent), 
it does not take a long time to attach to the laundry, un- 
like the case of the metal ions. Therefore, it is possible 
that after step S428, only step S423 (powerful whirl) and 
step S406 (even spreading of laundry) are taken and 
stepS423 (powerful whirl) can be finished within a short 
time such as two minutes, for example. 
[0149] When laundry cannot be spread evenly in step 
S406, the washer 1 vibrates heavily during the subse- 
quent squeezing process. Vibration resulted from une- 
ven spreading of laundry is detected by physical detec- 
tion means such as touch sensor, shock sensor, accel- 
eration sensor and the like or by software analyzing the 
voltage versus current pattern of the motor 41 . 
[0150] When uneven spreading of laundry is detect- 
ed, squeezing rotation of the washing tub 30 is stopped, 
and water is fed once again and agitated to recover the 
even spreading of laundry. This recovery of even 
spreading is called "rinsing for correcting uneven 
spreading of laundry." 

[0151] Fig. 16 is a sequence chart showing the per- 
formance of each element in the process of rinsing for 
correcting uneven spreading of laundry. After water sup- 
ply is finished, water is agitated hard in agitation 1 period 
to change the arrangement of the laundry. After that, in 
agitation 2 period, agitation is executed little by little at 
short time intervals to spread the laundry evenly so as 
to prepare for re-start of squeezing rotation. The time 
distribution, for example, is 2 minutes and 5 seconds for 
supply of water, one minute for agitation 1 and 30 sec- 
onds for agitation 2. 

[0152] During agitation, the motor 41 repeats ON 
(turning in forward direction), OFF, ON (turning in re- 
verse direction) and OFF cyclically. The ratio of ON time 
versus OFF time differs, depending on volume of water 
and/or amount of laundry. For example, the ratio of time 
(ON/OFF) during operation at a rated load is as follows 
(unit is second). 



Agitation 1 


1 .9/0,7 


Agitation 2 


0.9/0.4 



[0153] In the final rinsing process, when uneven 
spreading of laundry is detected during the squeezing 



process after metal ions are added, countermeasures 
to be adapted are different from when no metal ions are 
added and uneven spreading of laundry is detected. 
[0154] The first "different countermeasure" is "to feed 
5 water containing metal ions to carry out rinsing for cor- 
recting uneven spreading of laundry." In this way, in case 
where rinsing is performed for correcting uneven 
spreading of laundry with flesh water being fed, since 
the metal ions are added to the water, the effect of an- 
io timicrobial treatment on the laundry does not fade away. 
[01 55] When rinsing is performed for correcting une- 
ven spreading of laundry with water containing metal 
ions beingfed.it is preferablethattheamountmetal ions 
to be added is smaller than that in the preceding proo- 
fs esses. In this way, it is not necessary to replenish an 
unnecessarily large amount of metal ions to the laundry, 
which has once been treated with the metal ions, and 
thus it is possible to restrain the consumption of metal 
ions. 

20 [0156] The second "different countermeasure" is "to 
feed water containing no metal ions and agitate it to per- 
form rinsing for correcting uneven spreading of laundry, 
with indication and/or notification that water being 
poured contains no metal ions." 

25 [0157] When water containing metal ions is used 
while uneven spreading of laundry is being corrected, 
the metal of the electrodes 113 and 114 is consumed 
faster than its deigned service life, and the time when 
metal ions are not available comes earlier. However, in 

30 the above manner, when rinsing is performed for cor- 
recting uneven spreading of laundry by using watercon- 
taining no metal ions, in order to restrain the consump- 
tion of the metal ions, the fact is indicated and/or notified 
to users by means of display on the operation/display 

35 panel 81 or voice message, and users can know that 
the expected antimicrobial effect may not be achieved. 
[01 58] The third "different countermeasure" is "to stop 
the squeezing rotation with the fact that uneven spread- 
ing of laundry is detected being indicated and/or noti- 

40 fled." 

[0159] In this way, it is possible to obtain the antimi- 
crobial effect that users expect, at the same time the 
consumption of the metal ions is restrained, by not per- 
forming rinsing for correcting uneven spreading of laun- 
45 dry and notifying users that uneven spreading of laundry 
has occurred and letting them manually correct the un- 
balance 

[0160] When detection of uneven spreading of laun- 
dry is not a single occasion, different countermeasures 

so are adapted for each occasion. 

[0161] If the rinsing is performed for correcting une- 
ven spreading of laundry by using water containing met- 
al ions every time uneven spreading of laundry is de- 
tected, the metal which is the source of the metal ions, 

55 namely the electrodes 113 and 114, is consumed in a 
shorttime. However, with this configuration, by adapting 
a countermeasure to correct uneven spreading of laun- 
dry without using water containing metal ions, it is pos- 
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sible to restrain the depletion of the electrodes 1 1 3 and 
114. 

[0162] For alternatives of operation of the washer 1 , 
it is possible that a plurality of kinds of countermeasures 
after detecting uneven spreading of laundry are provid- 
ed and the kinds and/or execution order of counter- 
measures are selectable. 

[0163] In this way, it is possible for users to determine 
the countermeasures of their wish. Namely, users can 
give priority to keeping the antimicrobial effect high by 
using abundant metal ions, or to saving metal ions. 
[0164] In orderto operate the ion eluting unit 100, con- 
stant current circuit 125 of the drive circuit 120 controls 
the voltage, so that the current flowing between the elec- 
trodes 113 and 114 is constant. By this, the amount of 
eluted metal ions per unit time becomes constant. When 
the amount of eluted metal ions per unit time is constant, 
it is possible to control the concentration of metal ions 
in the washing tub 30 by controlling the volume of water 
flowing through the ion eluting unit 1 00 and the time of 
metal ion elution, thereby the expected concentration of 
metal ions is easily achieved. 
[0165] The current flowing between the electrodes 
113 and 114 is direct current. If the current is alternating 
current, the following phenomenon occurs. Namely, 
when the metal ions are silver ions, for example, the sil- 
ver ions that have once been eluted go back to the elec- 
trodes by reverse reaction, i.e. Ag + + e--> Ag, when the 
polarity of the electrodes is reversed. However, in case 
of direct current, such phenomenon does not occur. 
[01 66] On either one of the electrodes 1 1 3 and 1 1 4, if 
it acts as acathode, scale is deposited. When directcur- 
rent continues to flow without reversing the polarity and, 
as a result, the amount of scale deposit become larger, 
the current is subjected to be restricted, and the metal 
ion elution does not proceed at the predetermined rate. 
Moreover, a phenomenon of "one-sided depletion," in 
which only one electrode being used as an anode is con- 
sumed at a rate faster than the other. Therefore, the po- 
larity of the electrodes 1 1 3 and 1 1 4 is reversed cyclically. 
[01 67] Being used for metal io n el ution , the electrodes 
113 and 114 are gradually depleted, resulting in drop in 
metal ion elution rate. When they are used for a long 
time, the metal ion elution rate becomes unstable and 
the predetermined metal ion elution rate is not obtained. 
Therefore, the ion eluting unit 1 00 is made replaceable, 
and when the duration of electrodes 113 and 114 ex- 
pires, it can be replaced with a new unit. Moreover, users 
are notified, through the operation/display panel 81 , the 
fact that the duration of electrodes 113 and 114 almost 
expires and therefore appropriate countermeasures, for 
example, replacement of the ion eluting unit 1 00, should 
be adapted. 

[01 68] It is to be understood that the present invention 
may be carried out in any other mannerthan specifically 
described above as an embodiment, and many modifi- 
cations and variations are possible within the scope of 
the invention. 



[0169] It is also to be understood that the present in- 
vention may be applied to any othertype of washerthan 
the one taken up in the embodiment described above; 
that is, the present invention is applicable to all types of 
5 washer, such as those having horizontal drums (e.g. 
tumbler type), those having slanted drums, those which 
function also as dryers, and those with two separated 
tubs. 

10 Industrial applicability 

[0170] The present invention finds wide application in 
washers wherein exploitation of the antimicrobial effect 
of metal ions on textile is attempted, regardless of 
15 whether they are for household use or for industrial use. 



Claims 

20 1. a washer wherein antimicrobial metal ions can be 
added in to water in a predetermined process in a 
laundry washing session, 

wherein a time of the predetermined process 
is longer when metal ions are added than when no 

25 metal ions are added. 

2. A washer wherein antimicrobial metal ions can be 
added in to water in a predetermined process in a 
laundry washing session, 

30 wherein the predetermined process includes 

a powerful whirl period and a mild swirl period or a 
powerful swirl period and a still period. 

3. The washer according to claim 2, 

35 wherein a ratio of powerful swirl period and 

mild swirl period or a ratio of powerful swirl period 
and still period is constant, regardless of a volume 
of water in a washing tub and/or an amount of laun- 
dry. 

40 

4. The washer according to claim 2, 

wherein a ratio of powerful swirl period and 
mild swirl period or a ratio of powerful swirl period 
and still period varies in accordance with a volume 
45 of water in a washing tub and/or an amount of laun- 
dry. 

5. A washer wherein "rinsing with pouring water" is 
possible, 

so wherein antimicrobial metal ions can be add- 

ed into water being fed during "rinsing with pouring 
water." 

6. A washer wherein antimicrobial metal ions can be 
55 added in to water in a predetermined process in a 

laundry washing session, 

wherein when uneven spreading of laundry is 
detected during squeezing rotation of a washing tub 
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after addition of metal ions, acountermeasureto be 
adapted is different from that when uneven spread- 
ing of laundry is detected while no metal ions are 
added. 

5 

7. The washer according to claim 6, 

wherein the different countermeasure is rins- 
ing for correcting uneven spreading of laundry by 
agitating it in water containing metal ions. 

10 

8. The washer according to claim 7, 

wherein in case where the rinsing for correct- 
ing uneven spreading of laundry is executed with 
fresh water being replenished, an amount of metal 
ions to be added is less than that added in previous <5 
processes. 

9. The washer according to claim 6, 

wherein the different countermeasure is rins- 
ing for correcting uneven spreading of laundry by 20 
agitating it in water containing no metal ions with 
indication and/or notification that water being fed 
contains no metal ions. 

10. The washer according to claim 6, 25 

wherein the different countermeasure is ter- 
mination of squeezing rotation together with indica- 
tion and/or notification that uneven spreading of 
laundry is detected. 

30 

11 . The washer according to claim 6, 

wherein when detection of unbalance in laun- 
dry is not a single occasion, different countermeas- 
ures are adapted for each occasion. 

35 

12. The washer according to claim 6, 

wherein a plurality of kinds of countermeas- 
ures for unbalance are provided, and kinds and/or 
order of countermeasures to be adapted are se- 
lectable. 40 

13. The washer according to claim 11 , 

wherein a plurality of kinds of countermeas- 
ures for unbalance are provided, and the kinds and/ 
or order of countermeasures to be adapted are se- « 
lectable. 

14. The washer according to one of claims 1 through 
13, 

wherein metal ions are generated by using an so 
ion eluting unit that elutes metal ions by applying a 
voltage between electrodes. 
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